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METHOD OF COM PI JTER-ST TPPORTED CONTROT 

CROSS REFERENCE TO RELATED APPLICATIONS 
[0001] This application claims the benefit of International Patent Application No. 
PCT/DE03/025 31 filed July 28. 200.1. which claims priority to German Patent Application 
No. 2102 34 327.6 filed July 26. 2002. both of which applications are hereby incorporated 
hv reference in their entireties herein. 



computer control of manufacturing processes. Tn particular the invention relates to 
methods for computer control of a plurality of temporally and spatially interlocking 
manufacturing processes , on th e bas i s of p e rformanc e d e scriptions updat e abl e ov e r an 
arb i trary number of performanc e phas e s, us i ng a data process i ng syst e m e qu i pp e d w i th 
at l e ast one storag e unit and assoc i ated input and output units, in which th e 
p e rformance d e scr i ptions ar e d e pos i t e d in at le ast one data bank i n a data format, data 



EIEIJ) OF THE INVENTION 



[0002] 



The invention relates tn a m a thnri of nnmputnr Bupport e dmethods for 
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oot by data s e t accord i ng to p e rformanc e posit i ons, and on the basis of this data 
format, tho p e rformance description can bo repres e nted and procossod in th e input and 
output un i ts in various i nput and output formats^ 

ft ACKGROIIND OF THE TNVENTTON 
[0003] Conventionally, construction operations of any kind are divided into construction 

steps and described by a multitude of performance positions, each containing a representation of 
the performance to be carried out. These performance positions must be worked off successively 
as well as parallel with each other, until the respective construction step has been completed. 

[0004] Since the organization of construction operations is extremely complicated, if only 

because of the variety of works, various attempts have been made to achieve an improvement by 
means of suitable software. However, it has been found that the simple imaging of a 
construction operation by a suitable software will not function because of the complex structure 
of a construction operation and the continual changes that are actually on the order of the day. 
Therefore^ the software support has heretofore been utilized only for individual construction 
segments or phases of performance. 

[000S] For more extensive construction operations, project control programs, whose 

program advance is extremely linear and requires input of detailed data, are also employed. 
Changes in the course of construction lead to a costly program revision in all performance 
positions in such programs, since even the slightest change will affect all subsequent 
performance positions. The reason for this lies in the rigid project control. 
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[0006] This means that changes in the course of construction can be realized only through 

manual changes in the project control, and hence the performance capacity of a data processing 
system cannot be utilized batch wi^ Ar . nn e xnmp le f we mny h e m quot e from See e.g.. 
Bauprojektmanagement Terminplanung mit System fur Architekten und Ingenieure, Verlag 
Rudolf Muller, Cologne 1994. 

[0007] Another example is the so-called network planning technique. The basis of this is 

simulation of the planned construction operation. The network planning technique is employed 
for complex projects with their numerous internal and external dependencies, so that the 
planning of the entire course of the project can be carried out. {See e.g. M odernes 
Projektmanagement, 6th ed., Verlag Vieweg, Brunswick/Wiesbaden, 4088}rl22L 

[0008] With the network planning technique, it is possible to determine the entire course 

of the sequence of operations governing a construction project in advance, with consideration of 
all dependencies. In this rather rigidly preassigned planning, those operations which lie on the 
critical path are made known beforehand. At the same time, in such a planning technique, so- 
called buffer zones are obtained for the non-critical operations, determining those periods of time 
within which the non-critical operations can be shifted. This ensures that the shifting of non- 
critical operations will not affect the total duration of the project or any partial step. 

[0009] But if an essential construction performance fails, or if it becomes necessary to 

shift a critical operation, there is danger that the total network planning will have to be re-worked 
manually, with the consequence of displacing the schedule as a whole. 
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[0010] So it turns out that while network planning makes possible a detailed fine 

planning, but on the whole represents a very rigid scheme which is difficult to handle in practice. 
The reason for this is to be found in that network planning technique represents a forward- 
oriented, comparatively rigid planning. 

[0011] This manifests itself clearly in the customary forms of representation of network 

plans, namely the process arrow networks (activity oriented) and the process node networks. In 
the case of the latter, it is characteristic that for like initial and final terminals, two or more 
operations must be introduced for clear identification of so-called virtual processes. 

[0012] In order to be able to achieve such a network planning technique with the aid of a 

computer-supported project management, after definition of the project aim and delimitation of 
the project mission the partial activities required to resolve the project and the dependencies 
among the several partial activities must be determined. 

[0013] For that purpose, independently of the program introduced, in principle the 

following partial steps must be worked off in order to realize project planning and control by 
means of a data processing system. These are the detection of the project structure, the 
coordination of the project calendar, and the detection of the planning times, assignment of 
resources (technology, labor, finances etc.) as well as inputting the costs of the resources 
deployed. 

[0014] By means of these inputs, a project management program can easily carry out 

numerous calculations and compute a detailed project plan from them. The results of this 
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calculation may be lists of operations, time programs, cost programs, implementation plans and 
diagrams in the form of bar and network plans. 

[0015] The detection of the data here takes place in at least one data bank using tables or 

input masks, which then furnish the data for calculating the project plan. In the same way, the 
actual data are then detected during the construction operation in this data bank. 

[0016] When the project is started, the task range of the project control program shifts to 

the monitoring and control of the project by advancing the initial and final deadlines and 
verifying the performance, allocation of resources, costs actually incurred and the target-actual 
comparison. 

[0017] It is easily seen that interferences with the established network plan, especially in 

the case of critical operations, will lead to considerable expenditures on revision of the network 
plan with the unavoidable consequence of postponing the final deadline. In particular, this leads 
to a considerable burdening of the data processing system with additional calculations, which 
always become required only after occurrence of the interference, or at least recognition of the 
interference. An advance calculation of the influence of possible interferences is quite 
impossible. 

[0018] The network planning technique is used for singular manufacturing operations. 

Such singular manufacturing processes do indeed have strong to very strong accidental factors. 
For this reason, a detailed planning as provided in the network planning techniques is frequently 
in vain, as has already been explained. 
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[00191 Consideration is now being to wavs of improving comniiter control of interested 
manufacturing processes. Tn particular attention is directed to improving methods of 
computer-s upported control of a plurality of temporally and spatially interlocking 
manufacturing processes. 

SUMMARY OF THE INVENTION 
[0020] The invention provides a method for computer sunnorted control of a plurality 
of temporally and spatially interlocking manufacturing processes. The inventive method 
provides control of the manufacturing processes on the basis of performance descriptions 
which mav he updated over an arbitrary number of performance phases. The method mav 
he implemented using a data processing system equipped with at least one storage unit and 
associated input and output units. The performance descriptions of the manufacturing 
processes are deposited in at lea st one data hank in a data format, data set hv data set 
according to performance positions, and on the basis of this data format, the performance 
descriptions can he represented and processed in the innut and output units in various 
input and output formats to provide control. 

[0021] -TheAfl object of the inventionr-theftr is to create a procedure for computer- 
supported control of several temporally and spatially interlocking manufacturing operations, that, 
with high flexibility, makes possible an advance calculation of the influence of possible 
interferences and permits a good utilization of the performance capacity of a data processing 
system. 
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[0022] 



The problem underlying the invention, in the case of a method of controlling a 



plurality of temporally and spatially interlocking manufacturing operations, in particular 
construction operations, on the basis of performance descriptions updateable over an arbitrary 
number of performance phases, using a data processing system equipped with at least one storage 
unit and associated input and output units, in which the performance descriptions are deposited in 
at least one data bank according to performance items, data set by data set, and on the basis of 
this data format, the performance descriptions are represented and processed in various input and 
output formats in the input and output units, is solved in that the advanceable performance 
descriptions are formulated a second time in at least one additional data bank in a standardized 
data format, data set by data set, by performance units, said performance units comprising at least 
one data bank reference, such as works, time, location and resource reference, operation- 
specifically, and the data bank stand in data format by performance position with the data banks 
in data format according to performance units, in such interrelationship that the data of the 
performance items are completely coordinated in partial quantities with an arbitrary number of 
performance units, and are linked to these bidirectionally, these performance units being variable 
according to the progress of the performance phases while retaining links with the data of the 
performance items, and the performance descriptions are also processable and representable on 
the basis of the data format according to performance units in the various input and output 
formats of the input and output units of the data processing system. 
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[0023] The performance units are preferably grouped hierarchically and are arbitrarily 

variable in number, the data of the performance items being completely coordinated with the 
altered number of performance units and linked to the latter bidirectionally. 

[0024] In continuation of the invention, the content and scope of the performance units is 

arbitrarily variable, the data of the performance items being completely coordinated with the 
altered performance units and bidirectionally linked to them. Only thus can the full function of 
the method be guaranteed. 

[0025] Furthermore, the content, scope and subdivision of the data of the performance 

items is variable without problems, the altered data of the performance items being completely 
coordinated with the existing performance units and linked to them bidirectionally. 

[0026] Another embodiment of the invention provides that according to the performance 

phases, the performance units in subordinate claims are subdivided into partial performance 
units, the data of the partial performance units being completely coordinated with the 
performance units of the superordinate plane and bidirectionally linked with them, the scope of 
the partial performance units being arbitrarily variable while retaining the links with the data of 
the superordinate performance units. 

[0027] In particular, the partial performance units are modifiable according to the 

performance phases in their data bank reference, such as works, time, place and resource 
reference. 
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[0028] The partial performance units can be taken over in an output format in the form of 

a pre-protocol, this output format being immediately imageable in the output medium. 

[0029] Further, partial performance units of the pre-protocol are definable as reference 

quantities in the form of a target status, the partial performance units defined as reference 
quantities being assumable in an output format in the form of a protocol and this being imageable 
in the output medium. 

[0030] The daily reports may advantageously be augmented within the input unit with 

data of the reported performances. 

[0031] Finally, the partial performance units defined as reference quantities are compared 

by the data processing unit with the data of the reported performances in the data bank and the 
results documented by way of the output medium. 

[0032] The partial performance units defined in the target status as reference quantities 

can be taken over with the data of the reported performances in an output format in the form of a 
check list and are imageable in the output medium, where the control lists can be supplemented 
within the input unit with data of actual performances. 

[0033] In a further embodiment of the invention, the controlling of the performances of 

the executant with the aid of the target and actual status of the partial performance units takes 
place analytically in the data banks, the results being documentable by way of the output 
medium. 
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[00341 In particular, the results of the controlling of the target and actual status of the 

partial performance units of the daily reports are compared with those of the control lists. 

[00351 Another special embodiment of the invention is characterized in that, by way of a 

data feedback from the target and actual status of the partial performance units to the items of the 
contractual performances, with their prices, the state of fulfillment of contractual performances 
and the calculable costs in each performance phase are determinable and documentable by way 
of the output medium. 

[0036] Besides, the calculations of the fulfilled contractual performances by the executant 

are detectable as costs by way of the input unit, comparable by data reference to the calculable 
costs, and the results documentable by way of the output medium. 

[0037] Finally, the results in the data banks receive a defined reference to pre-formulated 

measures, so that the latter can be represented in an output medium in transaction-corresponding 
form. 

[0038] By the linkage according to the invention of an arbitrary number of performance 

items with an arbitrary number of hierarchically grouped performance units and the constant 
retention of the linkage, with the possibility of arbitrary augmentation of performance units, with 
new linkage required in that event, the comprehensive control of complex operations is possible. 
Through the invention, the effective employment of a data processing system to control 
manufacturing processes, in particular construction procedures, is made possible for the first 
time. 
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[0039] By the new method here presented, the accidental nature in the individual singular 

manufacturing processes is accepted, and the requirements on the degree of detailing in planning 
are limited to what is necessary and available on information. 

[0040] The data-technical postulate here is that the product descriptions defined 

independently of each other on the one hand and the performance description on the other hand 
are linked, where 

^ - The definitions of the result of the manufacturing operation in the form of 
a location structure for the work piece, in the form of a parts list for an arbitrary 
prototype, such as component group, component part and single parts etc. as 
hierarchically structured description, and 

_l - The performance of supplying the product (i.e. the result of the 
manufacturing operation) is likewise provided as hierarchically structured 
description. 

[0041] By the connection of individual elements of these two hierarchical structures in 

almost arbitrary form, the operations of the manufacturing process are produced. These may be 
formulated and expanded to a relatively arbitrary extent, and owing to the hierarchical 
arrangement of the reference data, they can be flexibly, quickly and, adapted in accordance with 
concrete requirements, continued and even defined. The list of procedures, as required, in view 
of the current structure of the original elements, should also be hierarchically articulated. An 
essential point to be considered is the separation for the first time of hierarchical structures of 
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performance units from the hierarchical local structures, that is, the separation of product and 
performance. 

[0042] Into these data structures, known planning and estimating data can be 

incorporated. 

[0043] This satisfies the technical prerequisite for incorporating important planning 

simplification, optimization and integration of information in stochastic processes of a singular 
manufacturing operation. 

[0044] The first phase of production planning may thus be substantially limited, unlike 

network planning, to the description of the result of production as available at the 
commencement of manufacture. Owing to the hierarchical structure of the product result, all 
other detailed information can be hung on this hierarchical structure, without alteration or 
recommencement of planning. The instantaneous key data are retained, both temporally and 
financially. Planning can be kept very coarse, very considerably reducing the planning outlay. 

[0045] In the second step of planning, the required performances can be defined and 

connected to the current product/part. In so doing, the existing estimating, budget and 
contractual data are tied in. 

[0046] Until commencement of production, therefore, a complex planning/data roster, 

complex but simple to prepare, integrating the existing estimating and assignments, has been 
created. The detailing has been carried only as far as the information has come in. Detailed 
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information insofar as required and available, has been integrated in the coarse roster of the parts 
lists. In the regular case, costs, deadlines etc. have been only roughly calculated. 

[0047] Essential control elements for the execution of singular manufacturing processes 

are the so-called "'±Jour fixe " [sp e cifi e d dat e ] " (i.e.. a regularly scheduled mee t ing dav or 
timeV On these davs or times , the operations in the processes of production are discussed and 
fixed in detail. For these— Jour fixe," all thitherto available information for the organization of 
the manufacturing process is presented in structured and adapted form in the so-called 
presentation protocol. This information is reduced to the short-term planning horizon of the 
-Jour fixe.- This provides all relevant operations with concrete binding time data. Besides rough 
planning, this produces a second level of short-term planning, binding by agreement on all 
concerned (protocol). Other information, either from the declarations or from amendments or 
from new discoveries which naturally make out a major portion of the -Jour fixe," are integrated 
into the existing data structure. The knowledge or agreements befe-recorded hfiHLare set up in 
the data-bank-supported protocol. 

[0048] Aside from the high flexibility and integration of new operations in the existing 

data structure without other special outlay, the decisive advantage of this method is that the usual 
descriptions of the project participants can be used for their operation, thus achieving a high 
degree of understanding and commitment. This colloquially accurate, data-bank-technically 
inaccurate information is effectively and usefully employable in the existing data structure, 
through integration by means of protocol determinations. 
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[00491 With this technology, it is brought about that an existing, naturally coarse planning 

is detailed only to match requirements. The planning outlay is thereby reduced to what is 
required, and at the same time concretized for those concerned in their language. Over all, this 
reduces planning outlay and preserves the requisite flexible possibilities. Planning is thereby 
rendered timely, conclusive (recorded in the protocol), sufficiently detailed and secure (discussed 
with those concerned). 

[0050] This planning, constantly improved automatically according to the invention, can 

be employed by simple means and without expense for controlling (time limits, costs, quality) in 
the production operation, and documented accordingly. Technically, this is done with the 
daily/weekly reports (or reports with freely definable patterns), control lists of all kinds, 
clarification lists, semi-automated postponements etc. The existing data bank permits an 
automated accounting without additional extra costs. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0051] -Th eFurther features of the inventio n, its nature, and various advantages will be 
ill ur . trnt p H in mnrn ri p tn il hy sch e matic rapr e s e ntations more ap parent from t he following 
detailed description and the accompanying drawings, wherein like reference characters 
represent like elements throughout, and in which: 

Fig. 1 shows J§ a schematic block diagram of an arrangement for 
practicing the method nnnnrd i ng to th e in accordance with principles of the present 

invention; 
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Fig. 2 showsj g a schematic representation of the coordination of LV items 



with LE performance units in accordance w ith principles of the present invention: 

Fig. 3 -shows is a schematic illustration of the reference of the 
performance units (LE) to the conventional estimating and contractual data; 

Fig. 4-shows is a schematic illustration of the reference of the 
performance units (LE) to conventional estimating and contractual data - schematic 
representation of course of work (pre-planning); 

Fig. 5 -shows is a schematic illustratio n of the reference a continuation 
of Fig. 3 (work planning); 

Fig. 6-shows is a schematic illustration of a continuation of Fig. 4 
(preparation of object performance); 

Fig. 7-shows is a schematic illustration of a continuation of Fig. 5 
(object performance) Land, 

Fig. S-shows is a schematic illustration of an example of content of 

performance units. 

100521 The following list is an index of the reference characters or numerals that are 
used in Figures 1 -8 and in the following detailed description to refer to particular drawing 
elements. 



List of Reference Symbols 



LE (1 to n) 



performance unit 
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LV H to 
TLE 

AF output format 

AM output medium 

£ input unit 

m, data bank 

DEB data hank feedback 

Lii performance description 

DVA data processing system 

VP pre-protocol 

1M daily report 

KL control list 

EM input medium 



DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

[0053] The process according to the invention, which may be employed for the control of 

any manufacturing process, will be illustrated in more detail by an example of the control of 
building operations. For that purpose, first on the basis of performance descriptions updateable 
over an arbitrary number of performance phases, according to performance items LV (1 to n) data 
set by data set, in a preassigned data format, are deposited in a data bank DB. 
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[0054] These performance descriptions may be represented and processed on the basis of 

this data format in various input formats EF and output formats AF in the input media EM and 
output media AM. 

[0055] Fig. 1 shows a schematic block diagram of an apparatus for practicing the method 

of computer-supported control of manufacturing processes using a data processing system DVA 
equipped with a storage unit in the form of a first and a second data bank DB and associated 
input and output media EM 5 AM, the input medium EM comprising an input unit E (keyboard, 
touch pad or the like). The data banks DB and the output medium AM (screen, printer, list) are 
connected to each other bidirectionally in each instance in order to provide a data feedback DRB, 
the output medium AM being associable with an additional input unit E (shown dotted in Fig. 1). 

[0056] The updateable performance descriptions are then deposited, formulated data set 

by data set, according to performance units (LE 1 to n), the performance units LE comprising at 
least one data bank reference such as works, time, place or resource. The data banks DB in data 
format according to performance items LV (1 to n) are so interrelated with the data banks DB in 
data format according to performance units LE that the data of the performance items LV, 
subdivisible into parts of an arbitrary number of performance units LE are completely 
coordinated and bidirectionally linked to the latter. These performance units LE correspond to 
the advance of the performance phases, retaining the links with the data of the performance items 
LV, and are continuously variable. The performance descriptions LB are also processable and 
representable (Figs. 2, 3) on the basis of the data format by performance units LE in the various 
input and output formats of the input and output units of the data processing system DVA. 
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[0057] The performance units LE are hierarchically grouped and arbitrarily variable in 

number. A special advantage of the method according to the invention is that the content and 
scope of the performance units LE is arbitrarily variable, the data of the performance items LV of 
the altered performance units LE being completely coordinated and linked bidirectionally to the 
latter. A complete overview is shown in Figs. 4 to 7. 

[0058] Furthermore, the content, scope and subdivision of the data of the performance 

units LV is divisible into partial performance units TLE (Fig. 8), the altered data of the 
performance items LV being completely coordinated with the existing performance units LE and 
linked to them bidirectionally. 

[0059] The performance units LE are subdivided according to the performance phases 

into subordinate planes of partial performance units TLE, the partial performance units TLE 
being completely coordinated with the performance units LE of the superordinate plane and 
bidirectionally linked to them. It is essential that the content and scope of the partial 
performance units TLE are variable arbitrarily while retaining the links with the data of the 
superordinate performance units LE, the partial performance units TLE being adaptable without 
problems according to the performance phases in their data bank reference, such as works, time, 
place and resources. 

[0060] The partial performance units TLE are imaged by the output medium AM in an 

output format AF in the form of a pre-protocol VP and imaged in the output medium AM. 

[0061] In the pre-protocol VP, the partial performance units TLE are defined as reference 

quantities in the form of a target status. These reference quantities in the form of partial 
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performance units TLE, defined in the target status, are taken over in the form of a protocol and 
imaged in the output medium AM. Further, the reference quantities in the form of partial 
performance units TLE defined in the target status are taken over in an output format AF in the 
form of a daily report TM and imaged in the output medium AM or, at need, issued as a daily 
report to be supplemented by way of an input unit with data on the reported performances. 

[0062] Finally, the reference quantities in the form of partial performance units TLE 

defined in the target status are imaged together with the data of the reported performances in an 
output format AF in the form of a control list KL and imaged in the output medium AM. 

[0061] The control lists KL are supplementable within the input unit E by data of the 

actual performance defined as the actual status. 

[0064] A specialty of the method according to the invention is to be seen in that the 

controlling of the performances of the executant with the aid of the target and actual status of the 
partial performance units TLE takes place analytically in the control lists KL in the data banks 
DB, and results are documented by way of the output medium AM. 

[0065] The data reference feedback DRB to be seen in Fig. 1 , from the target and actual 

status of the partial performance units TLE to the items of their contractual performances with 
their prices permits a simple control of the fulfillment status of the contractual performances and 
the costs that can be settled at each performance phase and is documented continuously by way 
of the output medium AM. 
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[00661 The settlement for the fulfilled contractual performances of the executant are 

detectable by way of the input unit E or E' as costs, comparable by data feedback DRB with the 
costs to be settled and the results likewise documentable by way of the output medium AM, the 
results in the data banks DB bearing a defined relationship to pre-formulated measures, and these 
being represented on the output medium AM in transaction-corresponding form. 
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Method of Computer Supported Contro l of Manufactur i ng Procossos 



List of roforonco numera l s 

LE (1 to n) performanc e unit 

LV (1 to n) performanc e i t e m 

TLE partia l performanc e un i t 

AF output format 

AM output m e d i um 

B i nput un i t 

OB data bank 

ORB data bank f ee dback 

LB performanc e d e scr i pt i on 

OVA data proc e ssing syst e m 

VP pro protoco l 

TM da il y r e port 

Kt control list 

EM i nput m e d i um 
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T CLAIM; 

JL 4t Method of control of several temporally and spatially interlocking 

manufacturing processes on the basis of performance descriptions capable of being continued 
over an arbitrary number of performance phases using a data processing system equipped with at 
least one storage unit and associated input and output units, in which the performance 
descriptions are deposited in at least one data bank in a data format, data set by data set, 
according to performance items, and on the basis of this data format, the performance 
descriptions can be represented and processed in various input and output formats in the input 
and output units, characterized in that the updateable performance descriptions are formulated a 
second time in at least one additional data bank in a standardized data format according to 
performance units (LE 1 to n), data set by data set, the performance units (LE) comprising at least 
one data bank reference, such as works, time, place and resource, production-specifically in such 
interrelationship with the data banks in the data format by performance unit (LE) that the data of 
the performance items (LV) are subdivisible into subsets of an arbitrary number of performance 
units (LE) in such manner that the data of the performance items (LV) are completely 
coordinated with said performance units and bidirectionally linked with the same, said 
performance units (LE) being variable according to the progress of the performance phases with 
retention of the links with the data of the performance items (LV), and the performance 
descriptions (LB) being also processable and representable on the basis of the data format by 
performance units (LE) in the various input and output formats of the input and output units of 
the data processing system (DVA). 

2t M e thod accord i ng to claim 1, 
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2* Method according to claim 1. characterized in that the performance units (LE) 
are hierarchically grouped and arbitrarily variable in their number, the data of the performance 
items (LV) of the altered number of performance units (LE) are completely coordinated and 
linked to the latter bidirectionally. 

3t Method according to cla i ms 1 and 2, 

2* Method according to claims 1 and 2. characterized in that the content and scope 
of the performance units (LE) is arbitrarily variable, the data of the performance items (LV) 
being completely coordinated with the altered performance units (LE) and bidirectionally linked 
to them. 

4r Method accord i ng to any of cla i ms 1 to 3, 

4, Method acco rding to anv of claims 1 to 3. characterized in that the content, 
scope and subdivision of the data of the performance items (LV) is variable in partial 
performance units (TLE), the altered data of the performance items (LV) being completely 
coordinated with the existing performance units (LE) and bidirectionally linked to them. 

§7 M e thod accord i ng to any of c l a i ms 1 to 4, 

5. Method according to anv of claims 1 to 4. characterized in that according to the 
performance phases, the performance units (LE) are divisible into subordinate planes in partial 
performance units (TLE), the data of the partial performance units (TLE) being completely 
coordinated with the performance units (LE) of the superordinate plane and bidirectionally linked 
to them. 
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&v M e thod accord i ng to any of claims 1 to 5, 

fL Method according to anv of claims 1 to 5. characterized in that the content and 
scope of the partial performance units (TLE) is arbitrarily variable, while retaining the links with 
the data of the superordinate performance units (LE). 

7t M e thod accord i ng to any of c l aims 1 to 6, 

1± Method according to anv of claims 1 to 6. characterized in that the partial 
performance units (TLE) are modifiable according to performance phases in their data bank 
reference, such as works, time, place and resource reference. 

& M e thod according to any of claims 1 to 7, 

|L Method according to anv of claims 1 to 7. characterized in that the partial 
performance units (TLE) can be adopted in an output format (AF) in the form of a pre-protocol 
(VP), and said output format (AF) is imageable in the output medium (AM). 
M e thod accord i ng to any of c l aims 1 to 8, 

<L Method according to anv of claims 1 to 8. characterized in that the partial 
performance units (TLE) of the pre-protocol (VP) are definable as reference quantities in the 
form of a target status. 

4£v M o thod according to any of cla i ms 1 to 9, 

UL Method according to anv of claims 1 to 9. characterized in that the partial 
performance units (TLE) defined in target status as reference quantities can be taken over in an 
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output format (AF) in the form of a protocol, and the latter is imageable in the output medium 
(AM). 

44t Method according to any of c l aims 1 to 10, 

1L Method according to anv of claims 1 to 10, characterized in that the partial 
performance units (TLE) defined as reference quantities in the form of target status can be taken 
over in an output format (AF) in the form of a daily report (TM) and the latter is imageable in the 
output medium (AM). 

+2t Method accord i ng to any of claims 1 to 1 1 , 

12. Method according to anv of claims 1 to 11. characterized in that the daily reports 
(TM) may be supplemented within the input unit (E) with data of the reported performances. 
43t M e thod accord i ng to any of claims 1 to 12, 

LL Method according to an v of claims 1 to 12. characterized in that the partial 
performance units (TLE) defined as reference quantities in form of target status are analytically 
comparable to the data of the reported performances in the data banks (DB) and the results are 
documentable by way of the output medium (AM). 

44r Method according to any of c l a i ms 1 to 13, 

14. Method according to anv of claims 1 to 13. characterized in that the reference 
quantities in the form of partial performance units (TLE) defined in form of target status can be 
taken over with the data of the reported performances in an output format (AF) in the form of a 
control list (KL) and the latter is imageable in the output medium (AM). 



NY02:525224.3 



-26- 



A A*-PCT/TJSA 066340.0217 

PATENT 



+&r Method according to any of cla i ms 1 to 14, 

15. Method according to anv of claims 1 to 14. characterized in that the control lists 
(KL) can be supplemented within the input unit (E) with data defined as actual status of the 
actual performances. 

4€t Method accord i ng to any of c l a i ms 1 to 15, 

16. Method according to anv of claims 1 to 15. characterized in that the controlling 
of the performances of the executant takes place analytically by means of the target and actual 
status of the partial performance units (TLE) in the control lists (KL) in the data banks (DB) and 
the results are documentable by means of the output medium (AM). 

+7t Method accord i ng to any of c l a i ms 1 to 16, 

17. Method according to anv of claims 1 to 16. c haracterized in that the results of 
the controlling of the target and actual status of the partial performance units (TLE) of the daily 
reports are comparable with those of the control lists (KL), and the results are documentable by 
way of the output medium (AM). 

4&v M e thod accord i ng to any of c l a i ms 1 to 17, 

JJL Method acco rding to anv of claims 1 to 17. characterized in that by way of a 
data feedback (DRB) from the target and actual status of the partial performance units (TLE) to 
the items of the contractual performances with their prices, the state of fulfillment of the 
contractual performances and the chargeable costs in each performance phase are determinable 
and documentable by way of the output medium (AM). 
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4©t M e thod accord i ng to any of cla i ms 1 to 18, 

1SL Method according to anv of claims 1 to 18. characterized in that the accountings 
for fulfilled contractual performances of the executants are detectable as costs through the input 
unit (E), comparable in data feedback (DRB) with the costs to be settled, and the results are 
documentable by way of the output medium (AM). 

20r M e thod according to any of c l aims 1 to 19, 

1SL Method according to an v of claims 1 to 19. characterized in that the results in 
the data banks (DB) bear a defined relationship to pre-formulated measures, and the latter can be 
represented on the output medium (AM) in transaction-corresponding form. 
[Koys to F i g. 1] 



DVA data proc e ss i ng unit 

B input un i t 

EM i nput m e d i um 

DRB data back r e f e r e nc e 

DB data bank 

AM output medium 

TM da il y r e ports 

TLB partial p e rformance unit(s) 

AF output format 

VP pr e protocol 

Kt contro l li sts 

NV02:525224.3 -28- 



A3<^-PCT/USA 066340.0217 

PATENT 



[Koys to F i g. 2] 

LV p e rformanc e i t e ms 

(A) LV i toms 

(B) LE performance units (a ll proj e ct re l evant operat i ons, hierarchica ll y group e d 
(G) comp le t e coord i nat i on of a ll LV i toms with single or mult i p l e p e rformanc e un i ts 

w i th amount/quant i ty; not every LE assign e d ono or some LV i t e ms 
(O) arrang e ment w i th group i ng and detailing on the hi e rarch i ca ll y 
(sup e rordinato and subord i nate groups) order e d LEs 
(E) works 
{£} costs 

(G) d e adl i n e s 

(H) l ocations 
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[K e ys to F i g. 3] 
A past technology 
8 pr e l i minary work 
G poss i b le preparat i on 

0 production 
E app l ication 
F obj e ct 

G pr e planning 

H e xecut i on plann i ng 

1 pr e parat i on of object product i on 

4 obj e ct product i on 

K rough mass d e t e rminat i on, cost e st i mat i ng 

\= deta il ed mass determinat i on, cost i ng 

M LV a ll ocat i on 

H contracts 

0 LE emp l oyment in: 

protocols 

da il y r e ports 

calculations 

contro l lists 

UTO7 

P now t e chno l ogy 

Q l ocat i ng structur e 

R LE 1 p e rformanc e un i ts 1 on the est i mat i ng le v e l 

5 LE 2 performanc e un i ts 2 on th e costing l e v el 

T LE 3 performanc e un i ts 3 on th e a ll ocat i on/contracts le v e l 

U LE 4 performance un i ts A on tho l ovo l of project oxoout i on/objoot production 

V suppl e m e ntation by operat i ona l performanc e un i ts 
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[Koys to F i g. 4] 

A obj e ct: d e s i gn drawings 

work i ng draw i ngs 

CAD data 

construct i on d e scr i pt i ons 

& mass d e t e rmination by hand and/or CAD 

Q obj e ct data 1 st stag e 

bui l ding/object data as num e rica l fi le 

© calculat i on/eva l uation 

E bui l d i ng g e om e try data: square m e ters, cub i c m e t e rs of space 

+ suppl e mentary data (roof aroas, windows, fagades) 

Et-G transf e r to 

H ass i gnm e nt us i ng patt e rns 

I a l ternativ el y: simultaneous product i on of l ocal structur e w i th plan input/ mass 

d e t e rmination 

J result: spaco book 1 

K r e su l t: k e y bu il d i ng data: BGF/BR I /NF RT/ST 
t for d e t e rm i nat i on 

M pr i ce data bank, €/sq.m., €/cu.m. (from comparabl e structur e s) 

N resu l t: cost estimat i ng 

© r e f e r e nc e to supp le mentat i on at n ee d 

P locat i ng structur e 

Q LE 1 p e rformanc e un i ts 

R object LE 1 

S proj e ct LE 1 

T works 

U costs 

V dead li n e s 

W plac e s 

X transf e r to 

¥ p l ac e patt e rns by bu il d i ng typ e /s i z e 

Z LE 1 p e rformanc e un i ts pattern 

Z2 r e sults: coars e proj e ct d e ad l in e program 

coarse object deadlin e program 

works l ist 

works budget or factor ca l cu l at i on 
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[Keys to F i g. 5] 

A transf e r from 

8 transf e r to 

G transf e r to 

D supp le m e ntary mass determination, manually and/or CAD 

€ object data 2nd stag e : bui l d i ng/object data as num e rical f i l e 

F calcu l ation/ e valuation 

6 geometrical bui l ding data: d e tai le d augmentat i on of bu il d i ng and obj e ct data 

to det e rmin e m e asur e m e nts for e stimat i ng 

H transf e r to 

\ supp l ementat i on, automat e d 

J spac e book 2 

K pr i c o data bank for i nd i v i dua l construction performanc e s 

t automat i c supp l em e ntation 

M result, cost account i ng 

N resu l t, budget p l anning 

© transf e r from 

P LE 1 performance units 

Q object LE 2 

R proj e ct LE 2 

S works 

I costs 

U d e ad li n e s 

V l ocat i ons 

W, X, Y automatic supp l em e ntat i on 

Z augm e ntat i on 

LE 2 performance un i ts patt e rn 

Z2 r e su l ts: 

proj e ct d e adlin e program 
object d e ad l ine program 
works budg e t 
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e xpand e d spac e book 
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[K e ys to Fig. 6] 
A transf e r from 

5 data supp le m e ntat i on for d e t e rm i nat i on of p e rformance it e ms and mass e s 
G p e rformanc e i nd e x e s: 

pre li m i nary r e marks, othor contractua l cond i t i ons, est i mat i ng m e asures 
B p e rformanc e i ndex e s w i th pric e s 
E contract add i t i ons 
F works contracts: 

bui l d i ng/obj e ct data 

as num e rical f ile 

6 transf e r from 

H mass d e t e rmination, manua l and/or CAD 
I LV patt e rns 

J work i ng i n LE 3 on deta i l add i tions 

K, L, M automat e d e qual i zation 

N manua l input, manual e qual i zat i on 

O results: detail e d project dead li ne program 

detai le d obj e ct d e ad l in e program 

d e ta ile d trades budg e t 

e xpand e d spac e book 

P transf e r from 

Q LE 3 p e rformanc e un i ts 

R obj e ct LE 3 

S project LE 3 

T works 

U costs 

V d e ad li n e s 

W p l ac e s 

X LE 3 p e rformanc e un i ts 

¥ transf e r to 

ZAr object LE 3 

Z2 proj e ct LE 3 

Z3 manua l m e thod 

Z4 l ocation structur e 

Z§ LE 2 p e rformanc e un i ts patt e rn 

Z§ works 

Z7 costs 

Z% d e ad li n e s 

Z9 p l ac e s 
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A LE 4 p e rformanc e un i ts 
& obj e ct LE 1 
G proj e ct LE 1 

0 works 
£ costs 

F d e adl i n e s 

G p l ac e s 

H data equa l izat i on 

1 detection of a l l supp l omontat i ons i nc l ud i ng r e marks 
J op e rat i ona l p e rformanc e un i ts 

K pr e protoco l : 

P p e rformance units w i th three (or x) wook t i m e l im i t 
without e xt e ns i on, w i th r e port e d and ch e ck e d 
p e rformance status, proc e ssing status and d e lay r e ports 
protocol LE from pr e c e ding protocol with d e ad li n e data 
condit i on: ( i ta li cs) 
contractua l deadlines (ident i f i ed as such) 
current da il y r e port LEs 
supp le m e nts to LEs 

t protoco l 

Q soloction from p e rformance units with add i tion 

as i ndicated i n pro protoco l — pr e ced i ng protoco l 
w i th add i t i ons: d e ad li n e s, d e lays, p e rformanc e 
status roports/control report, additions 
m e asur e s 

M da i ly r e ports: 

R current LEs to d e t e ct performanc e status with oth e r curr e nt 

project op e ration data 
d e f e cts 

company data on LEs 
company LEs 
measur e s 
N contro l l ists: 

S detect i on of performance status of LEs hav i ng own check 

li sts and othor project op e ration rolovant data 
compar i son w i th r e port e d data in da il y reports 
compar i son of d e f e cts 
m e asur e s 
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[Koys to F i g. 8] 

A LE 0 p e rformance un i ts 0 

B p e rformance units LE 9 

Th o s e data r e pres e nt tho or i ginal data from tho dotorm i nation 

of moasuromonts of bui l d i ng/AA/BNK/p l ann i ng otc. and ar e 

pr e par e d manua ll y and/or with CAD support 

Doponding on p l ann i ng lovo l , th e se aro carr i ed in i ncroasingly 

dota il od form. Tho data co lle ct i on and structure corresponds 

to the past form of data d e t e ction and processing, used in th e various 

m e thods e mp l oy e d. I n futur e , th e y w i ll b e stor e d i n 

th i s form, p e rmitt i ng acc e ss or coordinat i on with th e LE 
structur e s. 

G LE 1 performanc e units 1 on th e cost estimating l e v el 
p e rformance un i ts LE 1 : 

D p e rformance d e script i ons at t i m e of cost e st i mat i ng 

key data: bu il d i ng typ e , size NF/FF, cubic content e tc. for 

cost e stimat i ng, poss i b l y in conn e ct i on with calcu l at i on of factors 

performanc e un i ts conta i n al l proj e ct re l evant operations to dat e , i nsofar as 

r e qu i r e d 

E LE 2 p e rformanc e un i ts 2 on th e cost ca l cu l at i ng le v el 
F performanc e un i ts LE 2 

p e rformanc e d e scr i pt i ons at t i m e of cost ca l cu l ation, 

d e ta ile d trad e s organ i zation, budg e t planning e tc. 

Tho performance un i ts contain a l l proj e ct re le vant op e rations 

to dat e , i nsofar as requ i r e d. Tho p e rformance un i ts ar e 

associat e d with each other and so can bo group e d and/or 

deta i l e d 

G LE 3 p e rformanc e un i ts 3 

on th e le v el of a ll ocation/contracts 
H p e rformanc e un i ts LE 3 

p e rformanc e d e scr i pt i ons at t i m e of a ll ocat i on and contracts 

w i th d e ta ile d trad e s organ i zation, contract costs e tc. 

Th e p e rformance units conta i n a ll project re l evant 

operations to dat e insofar as r e quired. The p e rformanc e 

un i ts aro assoc i ated w i th each other and so can be group e d 

and/or deta ile d 
1 LE 4 p e rformanc e un i ts A 

on tho l ovo l of proj e ct/objoct product i on 
J p e rformanc e un i ts LE A 

performanc e descr i ptions of project. They r e produc e all 

project r el evant transactions. Th e y can b e grouped, dota ilo d and represented by 
l ocat i on, cost, trades and d e ad l in e s. 
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ABSTRACT OF THE DISCLOSURE 
The invention relates to a method for the computer-sunnorted control of 
several production processes, overlapping in time and space, in particular construction 
processes. The aim of the invention is to describe a method for the computer-supported 
control of several production processes, overlapping in time and space, in particular 
construction processes, which permits a good exploitation of the capacity of a data 
processing unit with high flexibility. Said aim is achieved, wherehv modifiable canacitv 
descriptions are formulated in data sets for a second time in at least one further databank 
in a standardized data format according to capacity units <TE 1 ...nt. wherehv the canacitv 
units flJ^ have at least one databank reference and the databanks in the data format 
according to capacity positions (T/V 1 ...n> have a relationship with the databanks in the 
data format according to capacity units (LE^ in such a way that the data of capacity 
positions a.Yi is hidirectinnallv linked thereto. Said capacity units (IjFX corresponding to 
the progress of the capacity phases, mav he altered whilst retaining the connectivity to the 
data of the capacity positions (LV> and the capacity descrintions (LB1 mav also be 
processed and represented in a manner based on the data format according to canacitv 
units <TF/> in the various input and output formats of the input and output units in the data 
processing unit (DVAl 
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